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@ Flat woven papermakers wet press felt base fabric which Is joined endless. 

(57) A seam for a papenmakers wet press felt (10) having a fiat woven base fabric (30) with the crimped yams 
oriented in a lengthwise (32) or machine direction (34.36) is disclosed. Orientation of the crimp in the 
machine direction lends itself to an analysis of the crimps per square inch based upon the crimp length 
(50) and warp end count. Utilising the crimps per square inch figure, it is possible to establish the 
approximate minimum length of the join in the machine direction. The minimum machine directton 
length, in inches, of the join area is approximated by the equation : approximate joined length equals 500 
divided by the crimps per square inch in the repeat pattern of the woven base fabric (30). 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to the 
joining of flat woven fabrics to render them endless. 
More particularly, the invent ion relates to joining 
papemnakers wet press felt base fabrics to render 
them endless. Most particularly, the present invention 
relates to joining flat woven papermakers wet press 
felt base fabrics having crimped machine direction 
yams. 

Description of the Prior Art 

It is known to join a flat woven fabric in order to 
render it endless. In the earilest fabrics, the woven 
yams were generally natural fibers, such as cotton, 
wool and combinations thereof. Due to the nature of 
the natural fiber, the joined area receives some of its 
mechanical strength from the natural resistance of the 
fibers to pulling past each other and additional 
strength from the fiber migration which took place dur- 
ing fulling of the felt The join area in these fabrics are 
generally quite large and may extend over several 
feet 

With the advent of synthetic monofilaments which 
have more regular and smoother surface character- 
istics, there was a tremendous reduction in the 
mechanical strength attributable to fiber movement 
resistance. Similarly, the practice of fulling was no 
longer part of the finishing operations for the press 
felt. Accordingly, the mechanical strength generally 
associated with fiber entanglement as a result of ful- 
ling was no longer a major factor in seam strength. 

As a result of the above, the art developed a num- 
ber of joining techniques to produce the required 
mechanical strength. One of the principle drawbacks 
of the prior art join was the large joining area which 
was still necessary to accomplish mechanical 
strength. It is believed that the need for a large join 
area is directly related to the weave construction of 
the prior art fabrics wherein the crimp was generally 
in the cross machine direction yarns and a number of 
cross machine direction yams had to be involved in 
order to accomplish the joining structure. Although the 
synthetic monofilaments generally maintain their 
crimp memory, lack of crimp in the machine or running 
direction of the fabric necessitated large joining areas. 

In view of the above, efforts were undertaken to 
reduce the size of the join area and to improve the 
unifonnity in the join area. Along with improved unifor- 
mity and reduced size, the art desired a join which had 
improved resiliency to compression in the nip area of 
the papermaking machine. It was found that the use 
of machine direction crimp in the flat woven fabric pro- 
duced a crimp pattern which accurately reflected the 
fabric weave. Once the woven fabric was heat set, the 



machine direction yarns have a fixed m mory of the 
crimp pattern which means that the join area may be 
rewoven in the precise pattern of the original fiat 
woven fabric. As a result the endless fabric will have 

5 substantially the identical pattern, caliper and air per- 
meability through its length. The warp yarns are crim- 
ped as a result of the interweaving with cross machine 
direction yarns and heat setting. The yam memory for 
this crimp permits reweaving of the fabric to achieve 

10 mechanical strength based on the initial crimp pat- 
terns established during the weaving. In this manner, 
the resultant fabric establishes essentially the same 
weave pattern as if the pattern had been woven end- 
less in the first instance. However, fabrics according 

t5 to the present invention can include much higher 
machine direction yarn counts than would be avail- 
able with a fabric which had been woven as endless. 

SUMMARY OF THE INVENTION 

20 

The present invention provides a papenmakers 
wet press felt having a flat woven base fabric with the 
crimped yams oriented in the lengthwise or machine 
direction. The warp yarns are crimped as a result of 

25 the interweaving with cross machine direction yams 
and heat setting. The yarn memory for this crimp per- 
mits reweaving of the fabric to achieve mechanical 
strength based on the initial crimp patterns 
established during the weaving. In this manner, the 

30 resultant fabric establishes essentially the same 
weave pattern as if the pattern had been woven end- 
less in the first instance. However, fabrics according 
to the present invention can include much higher 
machine direction yarn counts than would be avail- 

35 able with a fabric which had been woven as endless. 
Orientation of the crimp in the machine direction lends 
itself to an analysis of the crimps per square inch 
based upon crimp length and warps end count Utili- 
zing the crimps per square inch figure, it is possible 

40 to establish the approximate length of the join In the 
machine direction. 

Based on the above analysis of crimps per square 
inch, the machine direction length of the join area, in 
inches, is approximated by the equation: approximate 

45 join length equals 500 divided by the crimps per 
square inch in the repeat pattern of the base fabric. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 Figure 1 is a side elevation which illustrates a 

single layer plain weave fabric having crimped 
machine yams which are joined; the cross machine 
direction yams are shown in section. 

Figure 2 is similar to Figure 1 and illustrates a two 
55 over-one under fabric. 

Figure 3 is similar to Figure 1 and illustrates a two 
over- two under fabric. - 

Figure 4 is similar to Figure 1 and illustrates the 
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invention in a multi-ply fabric. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

5 

Although specrfic weave patterns and construc- 
tions have been selected for illustration in the draw- 
ings and the following description refers in specific 
terms to those drawings, it will be understood that the 
description is not intended to limit the scope of the io 
invention to the specific weave patterns and construc- 
tions shown. 

With reference to Figure 1, there is shown a 
papermakers wet press felt 10, which includes a batt 
layer 20 on the sheet or paper canryrng surface, and 75 
a batt layer 22 on the machine side surface of the felt 
The felt 10 also includes a flat woven base fabric 30. 
Base fabric 30 is comprised of a plurality of cross 
machine direction yarns 32, which are interwoven in 
the usual fashion with a plurality of machine direction 20 
yarns. Through the use of the join shown in Figure 1, 
a flat woven fabric is rendered endless. In order to ren- 
der the fabric endless, the machine direction yams 34 
and 36, from a first end of the flat woven fabric, have 
been rewoven or backwoven so as to abut machine 25 
direction yams 38 and 40 of what previously consti- 
tuted the other end of the flat woven fabric. The techni- 
ques for rendering fabrics endless in this method will 
be known to the skill in the art. Likewise, those skilled 
in the art will recognize that the yam abutments 42 30 
and 44 should be staggered throughout the join area 
and spaced from each other. 

In the present application to papermakers wet 
press felts, it is prefenred that the join areas 42 and 44 
be completed on the face or sheet side 20 of the felt 35 
10. Since the potential does exist for the end of a 
joined yarn to back out of the fabric, it is preferred that 
the join take place at the face or sheet side of the fab- 
ric. In case a yarn does back out of the construction, 
the loose end of the yam will then be disposed away 40 
from the product and on the machine side of the press 
felt 10. 

As noted above, techniques for joining the fabric 
endless are known in the prior art. In addition, it is 
believed that some single layer forming fabrics have 45 
been rendered endless through the use of backweav- 
ing techniques employing machine direction yarns 
which were crimped during the flat weaving process. 
However, those fabrics were not subjected to nip 
pressure, which can have a highly detrimental effect so 
upon the integrity of the join area. 

Still with reference to Figure 1, it will be recog- 
nized by those skilled in the art that the illustrated con- 
struction is a plain weave. In such a plain weave, the 
machine direction yams will fomri a crimp 50 after 55 
interweaving with two cross machine direction yarns. 
Accordingly, the crimp 50 has a length which includes 
two knuckles, 52 and 54, which form on opposite 



planes or surfaces of the base fabric 30. The length 
of the crimp 50 is measured between the points 56 
and 58 where the yam intersects the center line 
through the base fabric 30. 

In addition to considerations regarding the num- 
ber of crimps per Inch in the machine direction yams, 
it is necessary to consider the number of ends or 
machine direction yams which are adjacent to each 
other in one inch of cross machine direction width. 
Based upon this relationship, and full consideration of 
the weave construction, it is possible to establish the 
join area which will be necessary for a given construc- 
tion. In order to more fully understand the invention, 
reference is made to the following example. 

In a sample fabric which was a single layer plain 
weave fabric having fifteen picks per inch of 
0.019" diameter monofilament, each inch of machine 
direction yam interacted with approximately fifteen 
picks or cross machine direction yams. In apprecia- 
tion of the fact that each crimp requires two knuckles, 
a plain weave of this type yielded approximately 7.5 
crimps per inch of machine direction yam. The 
machine direction yam count was approximately thir- 
ty-six ends per inch of 0.019" diameter monofila- 
ments. Based on these yarn counts, each square inch 
of fabric yields approximately 270 crimps. With this 
fabric construction, it was found that a suitable join 
could be established across the width of the fabric 
over a maximum machine directk>n join length of 4.5 
Inches. 

With reference to Figures 2 and 3, it can be seen 
that as the construction of the base fabric 30 is mod- 
ified to include longer floats on one or both surfaces, 
the length of crimp 50 increases. Accordingly, the 
number of crimps available per inch of machine direc- 
tion yam is reduced. In the construction of Figure 2, 
over two and under one, there are approximately 5 
crimps per inch. In the construction of Figure 3, which 
is an over two. under two construction, there are 
approximately 4 crimps per inch. As can be 
appreciated by those skilled in the art. the reduced 
number of interiacings without any associated 
increase in yarn counts, translates into reduced fabric 
stability. Accordingly, it is expected that the length of 
the join area will need to be increased for construction 
where the pick and/or end counts are the same as that 
used in the illustration with respect to Figure 1. As the 
pick and/or end count is increased, the crimps per 
square inch will increase and the machine direction 
length of the join area will again be reduced. 

In determining the length of the join area, it has 
been found that the approximate join length in the 
machine direction can be approximated by the 
equation, approximate join length equals 500 divided 
by the crimps per square inch. As noted previously, 
the crimps per square inch must be calculated based 
upon the weave construction and the number of ends 
in the repeat The number 500 is a base line which has 
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been arrived at based upon analysis that indicates 
tiiat a plain weaved fabric having 270 crimps per 
square inch will require a minimum 1.86 inch join 
length in order to provide an acceptable strength level 
In the join area. However, it appears that an actual 
minimum 2 inch join length is necessary to provide 
yarn distribution and a proper work area. While a mini- 
mum 2 inch join may provide acceptable strength, a . 
larger length is prefen-ed in order to provide additional 
safeguards against join failures. 

With respect to Figure 4, there is shown a multi- 
layer construction. The multi-layer construction of Fig- 
ure 4 is fully described in U.S. Patent 4,892,781. The 
constructions of U.S. Patent 4,892,781 lend themsel- 
ves to joining in accordance with the invention and a 
description of those constructions is incorporated 
herein as if fully set forth. With respect to Figure 4, it 
will be noted that the crimp length extends from the 
middle of the float, as indicated at 60, to the point of 
transition as indicated at 62. As wDI be appreciated by 
those skilled in the art the increased crimp length 
means that there wilt be generally less crimps avaD- 
able per inch of a duplex or multiply fabric. However, 
such duplex or multiply fabrics often incorporate 
higher end counts and tighter weaved constructions. 
In any event, the approximation equation set forth 
above applies equally to such multiple constructions. 
Likewise, it can be seen from Figure 4 that the join 
area may be on the machine side of the fabric. 

Claims 

1. An endless papermakers wet press felt having a 
flat woven base, woven in a given repeat pattern 
with crimped machine direction yams that have a 
plurality of crimps in each square inch of the 
repeat pattem, and rendered endless through a 
rewoven join; the minimum machine direction join 
length, in inches, Is approximated by the equa- 
tion: 

approximate join length equals 500 
divided by the crimps per square inch in the 
repeat pattem of the woven base fabric. 

2. An endless papermakers wet press felt having a 
flat woven base fabric, woven in a repeated pat- 
tern with crimped machine direction yarns that 
result in a number of crimps per square inch of the 
machine direction yarns and joined endless 
through a rewoven join, the machine direction 
length of the join, in inches, is approximated by 
the equation: 

approximate join length equals 500 
divided by the crimps per square Inch in the 
repeat pattem of the base fabric. 

3. An endless felt of the type having a flat woven 



base fabric, woven in a given repeat pattern hav- 
ing a plurality of machine direction yam crimps in 
each square inch of the repeat pattem, rendered 
endless through a rewoven join; the minimum 

5 machine direction join length, in inches, of the join 

is approx imated by the equation: 

approximate join length equals 500 
divided by the crimps per square inch in the 
repeat pattern of the woven base fabric; and, 

10 the actual machine direction join length does not 

exceed 2.5 times the approximated join length. 
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